Hypothalamo-pituitary-adrenal axis-regulated stress response and negative feedback sensitivity is altered by prenatal morphine exposure in adult female rats.
It has been shown that adult female rats react to stressors more intensely than adult male rats. Our previous work demonstrated that the adrenocorticotropic hormone (ACTH) but not corticosterone (CORT) response to stress is altered by prenatal morphine exposure in adult male rats. Response of the hypothalamo-pituitary-adrenal (HPA) axis to stress is known to be sex specific and dependent on the hormonal fluctuation of the estrous cycle. Therefore, the present study examined the effect of prenatal morphine exposure on the levels of ACTH and CORT before and after restraint stress in adult female rats. Experiment 1 tested ACTH and CORT plasma levels before and after restraint stress in prenatally morphine- and saline-exposed, adult diestrus and proestrus female rats. Prenatal morphine exposure suppressed the restraint stress-induced ACTH levels in both diestrus and proestrus females, but did not have any effects on the basal or stress-induced CORT levels. Experiment 2 examined the sensitivity of negative feedback using the dexamethasone (DEX) (0.001, 0.01, 0.1 and 1.0 mg/kg) suppression test in adult, prenatally morphine- and saline-exposed female rats. In saline-exposed, proestrus but not diestrus females, all doses of DEX were effective in suppressing the restraint stress-induced increase in CORT levels. In both diestrus and proestrus, morphine-exposed females, only the two highest doses of DEX (0.1 and 1.0 mg/kg) were successfully suppressing the stress-induced CORT levels. The stress-induced increase in the ACTH level was suppressed only by the highest dose of DEX (1.0 mg/kg) in both saline- and morphine-exposed, diestrus and proestrus females. Thus, the present study demonstrates that prenatal morphine exposure alters the HPA axis-regulated stress response and the sensitivity of negative feedback that are affected by the fluctuation of ovarian hormones.